Gy UNIVERSITAT ~{ diama
“CMIYE) POLITECNICA <A
b’ DE VALENCIA

Instituto de Ingenieria del
Agua y Medio Ambiente

Combining TROPOMI with high-resolution
satellite data to dissect methane point emissions
on the West Coast of Turkmenistan

Itziar Irakulis-Loitxate! (iiraloi@doctor.upv.es), Luis Guanter?, Joannes Dyonisius Maasakkers?, Daniel Zavala-Araiza3+4, llse Aben?

lUniversitat Politécnica de Valéncia, 2SRON Netherlands Institute for Space Research,
SEnvironmental Defense Fund, “Institute for Marine and Atmospheric Research Utrecht



&G UNIVERSITAT
“ClMEP) POLITECNICA L/
s’ DE VALENCIA jiama

Monitoring methane point emissions in the West
Coast of Turkmenistan

— The study area in the West Coast of
Turkmenistan is a desertic region with high O&G
activity, which has been identified as a methane
emission hotspot region.
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—We have combined three types of satellite
data:
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Facilities and fields

© Oil Power Plant
<& Gas Power Plant

= TROPOMI data: 7-5 km spatial resolution, daily
and global scale.
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— This synergy allows us to detect, quantify and O&G fields thorough the study area. TROPOMI 0.12 grid oversampled map from
monitor emissions over the study area. Nov. 2018 to Nov. 2020 with the locations

pinpointed by TROPOMI.
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Hyperspectral data
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— We have used the Chinese ZY1 mission

and the Italian PRISMA mission which
sample the 2100-2450 nm window with
tens of spectral channels.

— We have applied a data-driven method

(Matched Filter) for methane retrieval.

From:

— 17Y1 image of 60 x 60 km?

— 12 PRISMA images of 30 x 30 km?
— During 2020

We obtained:
— 25 plumes from 10 different sources

— Emission fluxes between
1.400 + 400 kg/h - 19.600 + 8.000 kg/h



Number of active flares/emissions

Multispectral data

Detection & quantification

Monitoring & attribution
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— We have used the B12 (~2190 nm)
/ B11 (~1610 nm) band ratio to
detect the emissions.

S2 monitoring:

— From Jan 2017 to Nov 2020
— 944 CH, plumes

— From 29 emission sources

— 2020 the year with most
emissions

Sources:

— 24 flares

— 2 pipelines
— 3 unknown

All located in oil fields, except for
one that produces both gas and oil.
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Further results

Decrease of the flaring at the cost of venting. Long-standing emissions.
—Nine emitters have had active flaring in the past. 315 sources record emissions
—According to VIIRS data, flaring has been declining before 2017.

since 2012. 52003-2010 SCIAMACHY data is
D.2 Google Earth: 2004 Bing Aerial: 2013 | D.7____17:Mar. 2006 ___Google Farth: 2019 consistent with the age of the
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o [ emitters identified in the study.
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s . Examples of Landsat-8 detections in 2013. ZEI:E/L ?ﬁl;l:ndggzg\;enr;azn(;?:)e Sc:r%sig;el d
i °¢ with the existence of the emitters.
Twe me e s we  an  as as —More details about the study in preprint version:

VIIRS data from 2012 to 2019 (most recent available data). https://doi.org/10.31223/X56G7R 5
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Take home messages

—We have exploited the synergy between 3 types of methane- et o g
sensitive remote sensing datasets.

—So far this year:
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= 12 of the 29 emitters identified during the study continue
recording emissions.

= Three more additional sources have been found: 2 pipeline
leaks and one flare.
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—The detected emitters are being reported to the
corresponding organizations so they can be fixed.

Emissions in 2021
® yes
© no
O new
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—We are applying this methodology in other
countries and extending the timeline in
Turkmenistan using Landsat historical data.

Landsat-5 detection on 2000/03/13 near two emitters
identified during the study.




